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CHAPTER 3  
 
 
MATERIALS AND METHODS 
 
 
3.1 MATERIALS 
 
Refined, bleached and deodorized palm olein (RBD-PO) was manufactured by 
Yee Lee Edible Oils Sdn. Bhd. (Shah Alam, Selangor) and purchased from a local 
grocery. Waste palm cooking oil (WPCO) was collected from cafeteria surrounding 
Universiti Malaysia Pahang (UMP). Decanter cake (DC) and boiler ash (BA) were 
supplied by Oil Palm Mill (LKPP Corporation Sdn. Bhd), Gambang. Baby clam 
(Paphia undulata) was obtained from local market and capiz (Placuna placenta) shell 
was collected from Langkawi beach. Analytical grade methanol and n-hexane were 
purchased from MERCK (Germany). Chloroform, petroleum ether (PE) (40-60 ˚C) and 
Thin Layer Chromatography (TLC) (20 x 20 cm, silica gel 60 F254) of HPTLC grade 
were purchased from MERCK (Germany). The chemicals thus were purchased from 
Sigma-Aldrich company (Switzerland) include phenolphthalein (H_= 8.2), 2,4-
dinitroaniline (H_= 15.0) and 4-nitroaniline (H_= 18.4), methyl heptadecanoate as an 
internal standard GC grades (> 99.1%). Methanol (anhydrous, ≥ 99.8%), hexane 
(anhydrous, ≥ 99.8%) was purchased from Hamburg (Germany). 
  
3.2 PREPARATION OF FEEDSTOCK   
 
RBD-PO was used without any pretreatment. The WPCO was filtered using a 
laboratory scale vacuum to remove any visible proteins and solids. WPCO ready to use 
as feedstock. Residual oil from decanter cake was extracted using Soxhlet set-up with 
various solvents extracted using n-hexane, petroleum ether, mix n-hexane:PE, methanol 
and ethanol. The method was adapted with modification from Ahmad et al. (2001). 
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Approximately 20 g DC sample was weight in Soxhlet thimble with about 4 g of fine 
sand (to improve solvent drainage). The mixture was covered with a layer of cotton 
wool (to aid in solvent distribution). The thimble was then placed in the Soxhlet butt 
tube and extracted with 50 ml of co-solvent. In this study, the extraction solvent was 
collected for 3 h, there was no future increase in weight of product over 3 h.  
 
The yellow-brown supernatant layer was transferred into a pre-weighed flask, 
rotary evaporation was used to remove the co-solvent. The process was repeated three 
times and the accumulated supernatant solution was evaporated. The percentage of oil 
content was calculated using equation (3.1): 
 
                  
       
  
 
(3.1) 
 
where M1 is the mass of DC oil extracted in gram. 
M0 is the mass of DC sample used in gram. 
 
3.3 CHARACTERIZATION OF FEEDSTOCK 
 
3.3.1 Determination of Acid Value (PORIM Test Methods (p1), 1995)  
 
Approximately 20 gram of oil (RBD-PO) was weighed into 250 ml Erlenmeyer 
flask. Then 50 ml neutralised isopropanol was added into flask. The solution was heated 
on the hot plate to about 40 ˚C, shaken gently and titrating with standard potassium 
hydroxide solution until the first permanent pink solution for 30 s. The determination 
was done in triplicate. The acid value was calculated using the formula expressed in 
equation (3.2): 
 
                              
           
 
 
(3.2) 
 
where V is the volume of standard potasium hydroxide in mL. 
 M is the molar concentration of standard potassium hydroxide used 
 m is the weight of sample in gram 
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Firstly, the potassium hydroxide was standardized with potassium hydrogen 
phthalate, the procedure as follows: The potassium hydrogen phthalate was dried in an 
oven at 120 ˚C until constant. Weight out 0.4 of potassium hydrogen phthalate directly 
into conical flask and added 50 ml water and phenolphthalein indicator. Heated and 
swirl till the salt has completely dissolved, then titrated with potassium hydroxide to the 
first appearance of a permanent pink colour. The normality of the alkali was calculated 
with formula:  
 
                         
       
         
 
(3.3) 
 
where W is the weight of potassium hydrogen phthalate 
 v is the volume of potassium hydroxide in ml 
 
To neutralise isopropanol, 50 ml of isopropanol is poured in the Erlenmeyer 
flask, then heated on the hot plate, 0.5 ml of phenolphthalein added, then neutralised by 
dropwise addition of 0.1 N potassium hydroxide until a faint, but permanent pink colour 
is obtained. The procedure repeated for determination of acid value of WPCO and DC 
oil.  
 
3.3.2 Determination of Free Fatty Acid (PORIM Test Methods (p1), 1995) 
 
The determination of free fatty acid of feedstock was prepared following the 
procedure described in section 3.3.1, was done in triplicate. The free fatty acid of DC oil 
was calculated using the following equation (3.4): 
 
                                     
           
 
 
 
(3.4) 
While, the free fatty acid content of RBD-PO and WPCO was expressed as 
percentages of oleic acid by the equation (3.5): 
 
                                  
           
 
 
(3.5) 
